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Alloy Steels and Forgings Sectional Committee, MTD 16 


FOREWORD 


This Indian Standard (First Revision) was adopted by the Bureau of Indian Standards, after the draft 
finalized by the Alloy Steels and Forgings Sectional Committee had been approved by the Metallurgical 
Engineering Division Council. 


This standard was formulated to guide the manufacturers of CTC machines and estate managers in the use of 
Quality Segments with the vision that standardizing the quality of CTC segments would eliminate the 
probability of contamination of the CTC teas produced. 


This Indian Standard was first published in 1978. This revision has been brought out to bring the standard in 
the latest style and format of the Indian Standards. It also incorporates one amendment issued to the last version 
of the standard. 


In addition, the following significant changes have been made: 


a) Any established instrumental/chemical method is allowed for testing of chemical composition in 5; and 
b) The clause defining the sequence of machining operations has been removed to allow manufacturers to 
choose any suitable machining method as per requirement. 


The composition of the Committee responsible for the formulation of this standard is given in Annex A. 


For the purpose of deciding whether a particular requirement of this standard is complied with the final value, 
observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with 
IS 2 : 2022 “Rules for rounding off numerical values (second revision)’. The number of significant places 
retained in the rounded off value should be the same as that of the specified value in this standard. 
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Indian Standard 
FORGED/ROLLED CTC SEGMENTS — SPECIFICATION 


( First Revision ) 


1 SCOPE 


This standard prescribes the requirements and 
methods of test for forged and rolled CTC segments. 


2 REFERENCES 


The standards given below contain provisions, 
which through reference in this text constitute 
provisions of this standard. At the time of 
publication, the editions indicated were valid. All 
standards are subject to revision and parties to 
agreements based on this standard are encouraged 
to investigate the possibility of applying the most 
recent editions of these standards: 


IS No. Title 
IS 228 (all parts) Methods of chemical analysis 
of steels 
IS 1500 (Part 1) : Metallic materials — Brinell 
2019/ISO 6506-1 : hardness test: Part 1 Test 
2014 method (fifth revision) 


IS 1608 (Part 1) : Metallic materials — Tensile 

2022/1580 6892-1 : testing: Part 1 Method of test 

2019 at room temperature (fifth 
revision) 


IS 3479 : 1966 General requirements for steel 


drop, upset and press forgings 
IS 3711 : 2020/ Steel and steel products — 
ISO 377 : 2017 Location and preparation of 
samples and test pieces for 
mechanical testing (third 


IS No. Title 


IS 4541 : 1986 Glossary of tea terms (first 


revision) 
3 TERMINOLOGY 


For the purpose of this standard, in addition to 
IS 4541, the following definitions shall apply: 


3.1 Segments — A forged or rolled product, made 
out of a specified material (see 6) and machined 
subsequently to requisite size. 


3.2 Nominal Size — Nominal size of the segment 
include outside diameter (OD), inside diameter (ID) 
and height (H) in machined condition in the same 
order, that is OD x ID x H. 


4 MANUFACTURE 


Unless agreed otherwise in order, the 
process/sequence used in machining of segments are 
left to the discretion of the manufacturer. When so 
desired, the purchaser shall be informed of the 
process/sequence. 


5 CHEMICAL COMPOSITION 


Chemical composition of the material when 
chemical analysis is carried out either by the 
method specified in the relevant part of IS 228 or 
any other established instrumental/chemical 
method, shall be as given in Table 1. However, in 
case of dispute the method specified in IS 228 shall 
be the referee method. 


revision) 
Table 1 Chemical Composition 
(Clause 5) 
SI No. Constituent Requirement for 
X07Cr18 Ni9 X04Cr19Ni9 X12Cr13 
Percent Percent Percent 
(1) (2) (3) (4) (5) 
i) Carbon 0.15 Max 0.08 Max 0.08 to 0.15 
ii) Silicon 1.0 Max 1.0 Max 1.0 Max 
iii) Manganese 2.0 Max 2.0 Max 1.0 Max 
iv) Nickel 8.0 to 10.0 8.0 to 10.5 1.0 Max 
v) Chromium 17.0 to 19.0 17.5 to 20.0 11.5 to 13.5 
vi) Sulphur 0.030 Max 0.030 Max 0.030 Max 
vii) Phosphorus 0.045 Max 0.045 Max 0.045 Max 
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6 MECHANICAL PROPERTIES 


Mechanical properties of the material shall be as given in Table 2, when tested as per the relevant test methods 


given under col (6) of Table 2. 


Table 2 Mechanical Properties 


(Clause 6) 
SI No. Constituent Requirement for Methods of Test, 
Ref to 
X07Cr18Ni9 X04Cr19Ni9 X12Cr13 
Percent Percent Percent 
(1) (2) (3) (4) (5) (6) 
i) Tensile Strength, N/mm? 590 to 780 490 to 690 590 to 780 TS 1608 (Part 1) 
ii) 0.2 % proof stress, N/mm?, Min 220 200 410 IS 1608 (Part 1) 
iii) Percentage elongation, Min, on 40 40 16 IS 1608 (Part 1) 
gauge length of 5.65 V So * 
iv) Hardness, HBW 212 Max 192 Max 201 to 255 TS 1500 (Part 1) 
v) Condition of Supply* Softened Softened Hardened and 


* So— Original cross-sectional area of gauge length 


Tempered 


* Testing shall be done on test pieces in the condition of supply specified 


7 DIMENSIONS, TOLERANCES, AND 
FREEDOM FROM DEFECTS 


7.1 The segments shall be machined to dimensions 
as agreed between purchaser and supplier, and 
tolerances as agreed to between the purchaser and 
the supplier. 


7.2 The segments shall be free from cracks and other 
harmful internal and surface defects. 


8 SAMPLING 


8.1 Test samples shall be provided from the bars or 


ls 


billets from which CTC segments are made. They 
shall be forged or rolled, and heat treated similarly 
to the forging/rolled product they represent. 


8.2 One test per heat number and per ruling section 
shall be carried out. Retesting if any, shall be carried 
out as per IS 3479. 


8.3 General conditions for selection and preparation 
of samples and test pieces shall be in accordance 
with IS 3711. The tensile test pieces shall be taken 
from the bars and billets as shown in Fig. 1. 


feral 


TENSKE TEST 
PIECE 


RECTANGULAR SECTION 


All dimension's in millimeters. 


FIG. 1 LOCATION OF TENSILE TEST PIECES 


9 PACKING 


Packing of CTC segments shall be done as 
per agreement between the purchaser and the 
supplier. 


10 MARKING 
10.1 Each CTC segment shall be marked with: 


a) Manufacturer’s name or trade-mark; 


b) Material identification (packet number, 
batch number etc to enable tracing back to 
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c) records); and 


d) Grade designation. 
10.2 BIS Certification Marking 


The product(s) conforming to the requirements of 
this standard may be certified as per the conformity 
assessment schemes under the provisions of the 
Bureau of Indian Standards Act, 2016 and the Rules 
and Regulations framed thereunder, and the products 
may be marked with the Standard Mark. 
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ANNEX A 
(Foreword) 
COMMITTEE COMPOSITION 


Alloy Steels and Forgings Sectional Committee, MTD 16 


Organization 


Mishra Dhatu Nigam Limited, Hyderabad 


All Indian Stainless Steel Industries Association, Mumbai 


Atomic Mineral Division, Nagpur/New Delhi 
BEML Ltd, Kolar 


Bharat Forge Limited, Pune 
Bharat Heavy Electrical Limited, New Delhi 


CSIR National Metallurgical Laboratory, Jamshedpur 

Defence Met. Research Laboratory, Hyderabad 

Directorate General Quality Assurance, New Delhi 

Hindustan Aeronautical Limited, Bangalore 

Indian Stainless Steel Development Association, 
Gurugram 


Indira Gandhi Centre for Atomic Research, Kalpakkam 
Jindal Stainless Limited, New Delhi 


Larsen & Toubro Limited, Mumbai/New Delhi 


Ministry of Commerce and Industry, DPIIT, New Delhi 
Ministry of Steel, New Delhi 


Mishra Dhatu Nigam Limited, Hyderabad 


Mukand Ltd, Thane, Kalwe 


National Test House, Kolkata 


Nuclear Fuel Complex, Hyderabad 


RITES Limited, Gurugram 


Sanyo Special Steel Private Limited, Khopoli 


Representative(s) 
SHRI T. MUTHUKUMAR (Chairperson) 


SHRI HITENDERA BHALARIA 
SHRI JAY KUMAR BANSAL (Alternate) 


DR SMEER DURANI 
SHRI ALOK PANDEY (Alternate) 


SHRI B. H. MADHUSUDHAN 
SHRI RAVEENDHRA (Alternate) 


SHRI SAGAR BAPAT 


SHRI VENKATESWARLU ALA 
SHRI MANU SHANKAR HARISH (Alternate) 


DR S. GHOSH CHOWDHURY 
DR B. RAVI KUMAR (Alternate) 


DR R. VEERABABU 
SHRI BIDYAPATI MISHRA (Alternate) 


SHRI L. P. V ARTE 
SHRI M. K. SHRIVASTAV (Alternate) 


DR R. R. BHAT 
SHRI ANIL KUMAR M. (Alternate) 


SHRI ROHIT KUMAR 
SHRI A. K. SHARMA (Alternate) 


SHRI UTPAL BOHRA 


SHRI BISWABASU ROY CHOWDHURY 


SHRI NARASIMHA RAO KONISETTI (Alternate) 


SHRI KULDIP GOEL 
SHRI R. G. KULKARNI (Alternate) 


SHRI S. K. JAIN 


SHRI PARMJEET SINGH 
SHRI BHAGIRATHI PRADHAN (Alternate) 


SHRI CHANDAN HALDER 
DR SAURABH DIXIT (Alternate) 


SHRI M. M. RAO 
SHRI SUNIL NAIR (Alternate) 


SHRI A. DAS 
SHRI YOGESH SINGH (Alternate) 


SHRI H. R. RAVINDRA 
SHRI Y. BALAJI RAO (Alternate) 


SHRI SANDEEP GUPTA 
SHRI V. K. DWIVEDI (Alternate) 


SHRI SACHIN BHAMBURE 


Organization 


Schaeffler India Limited, Pune 


Society of Indian Automobile Manufacturers (SIAM), 


New Delhi 
Star Wire (India) Limited, Ballabgarh 


Steel Authority of India Limited (SAIL), Research & 


Development Centre for Iron 4 Steel, Ranchi 


SAIL, Visvesvaraya Iron and Steel Plant, Bhadravathi 


Steel Authority of India Limited, IISCO Steel Plant, 


Barddhaman 


Steel Authority of India Limited (SAIL) — Salem Steel 


Plant, Salem 


Sundram Fasteners Limited, Chennai 


Sunflag Iron Steel Company Limited, New Delhi 


Tata Motors Ltd, Pune 


Tata Steel Limited, Jamshedpur 
Viraj Profiles Limited, Boisar 


BIS Directorate General 


Member Secretary 
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Representative(s) 
SHRI ANUSHUMAN GANERIWALA 
SHRI BISWANATH NANDI (Alternate) 


SHRI KARTIKE KARWAL 
MS KANISHKA CHANA (Alternate) 


DR SHIVRAJ SINGH KASANA 
DR AVNISH KUMAR (Alternate) 


SHRIS. K. JHA 
SHRIP. KUMAR (Alternate) 


SHRI RAVI KIRAN UPADYA 
SHRI KUMAR M. S. (Alternate) 


SHRI SAIKAT DE 
SHRI RAJIB KHANDA (Alternate) 


SHRI P. GOVINDRAJAN 
SHRI VIRENDER VEER (Alternate) 


SHRI ATUL KUMAR AGARWAL 
DR P. SHANMUGAM (Alternate) 


SHRI K. K. BARIAR 


SHRI PRADEEP KULKARNI 
SHRI HEMANT MORE (Alternate) 


DR T. BHASKAR 
SHRI K. R. K. MURTHY 


SHRI SANJIV MANI, SCIENTIST ‘F’/SENIOR 
DIRECTOR AND HEAD (METALLURGICAL 
ENGINEERING) [REPRESENTING DIRECTOR 
GENERAL (Ex-officio)] 


SHRI ARUN PUCCHAKAYALA 
SCIENTIST ‘D’/JOINT DIRECTOR 
(METALLURGICAL ENGINEERING), BIS 


Bureau of Indian Standards 


BIS is a statutory institution established under the Bureau of Indian Standards Act, 2016 to promote harmonious 
development of the activities of standardization, marking and quality certification of goods and attending to 
connected matters in the country. 


Copyright 


BIS has the copyright of all its publications. No part of these publications may be reproduced in any form without 
the prior permission in writing of BIS. This does not preclude the free use, in the course of implementing the 
standard, of necessary details, such as symbols and sizes, type or grade designations. Enquiries relating to 
copyright be addressed to the Head (Publication & Sales), BIS. 


Review of Indian Standards 


Amendments are issued to standards as the need arises on the basis of comments. Standards are also reviewed 
periodically; a standard along with amendments is reaffirmed when such review indicates that no changes are 
needed; if the review indicates that changes are needed, it is taken up for revision. Users of Indian Standards 
should ascertain that they are in possession of the latest amendments or edition by referring to the website- 
www.bis.gov.in or www.standardsbis.in. 


This Indian Standard has been developed from Doc No.: MTD 16 (21044). 
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